Radiation-induced formation of 3,4-dihydroxyphenylalanine in tyrosine-containing peptides and proteins as a function of X-irradiation dose.
Radiation-induced formation of 3,4-dihydroxyphenylalanine (DOPA) in Tyr and Tyr-containing peptides and proteins was investigated as a function of X-irradiation dose. Irradiated Tyr (0-30 Gy) and the acid hydrolysates of irradiated peptide and protein (0-240 Gy) were conjugated with dansyl chloride. The dansylated amino acids were analyzed by reversed-phase HPLC using fluorescence detection. Formation of DOPA, determined by integrated peak area, increased with dose. Analysis of the major product from irradiated tripeptide Tyr-Gly-Gly detected Gly and DOPA (2:1). Extension of the model study to irradiated BSA and RNase A showed correlation of DOPA formation with Tyr modification up to 120 Gy. Higher dose induced further transformation of DOPA. The fluorescence signal of dansylated DOPA was linear from 1.5 nmol to 0.5 pmol (correlation coefficient of 0.999, n = 3). The detection limit allows the detection of 1 molecule of DOPA/300 molecules of BSA in 5 micrograms of dansylated hydrolysate. Most standard amino acid analysis techniques are limited to detect normal residues of protein. Protein-bound DOPA has been suggested to have a role in the replenishment of reduced transition metal ion involved free-radical-generating system in vivo. Sensitive analysis of protein-bound DOPA will be useful to study amplification of the radical-damaging event.